Background Stress is known to impact smoking. This survey assessed changes in smoking behaviour of smokers in Southern Israel during a military operation (December 2008-January 2009) that exposed several civilian communities to intensive rocket bombing and acute stress.
Introduction
Civilian communities in Southern Israel have been exposed to intermittent rocket bombing from the Gaza Strip since 2001, which also continued after the disengagement of Israel from Gaza in 2005. The rocket fire initially targeted Israeli communities in the Gaza Strip itself, and expanded to communities outside the Strip as the range capability increased. The intermittent rocket bombing has been frequent and has caused significant daily distress and direct threat to civilians' lives. Two recent studies 1,2 assessed the emotional and psychological consequences of the prolonged, on-going exposure to the rocket bombing on civilians in Southern Israel. Their results indicated significantly higher levels of perceived stress, higher prevalence of posttraumatic stress disorder (PTSD) symptoms and lower satisfaction with life among the exposed when compared with non-exposed. 1, 2 In response to the rocket attacks on Israeli civilians, a large-scale Israeli military offensive (Operation 'Cast Lead') was launched on 27 December 2008. 3 This was followed by a declaration of a Special Home Front Situation (a form of Martial Law) in the targeted civilian communities. Under these circumstances, the Home Front Command is provided with extended authorities in the rocket-stricken communities, including the ordering of opening and closing education institutions, calling in workers employed in companies considered vital and closing down work places considered non-vital. Consequently, daily schedules were interrupted and schools and working places were opened and closed on a short notice, generating an acute sense of anxiety and stress.
Perceived stress and anxiety reduction is a well-established motivational factor for smoking initiation 4 -6 and continuation. 4, 7 Cigarette smokers commonly report smoking to reduce negative affect, and this influence may be modified by individual anxiety sensitivity. 8 The tobacco-stress relationship was discussed by Grunberg and Shafer, 9 arguing that this relationship is actually a result of the stress -nicotine relationship. Several explanations were offered: (i) nicotine acts as a mood-modulating drug; (ii) stress decreases the actions of nicotine, thereby resulting in increased nicotine self-administration to reach levels of activity occurring in routine situations; (iii) stress decreases the bio-availability of nicotine, precipitating withdrawal and resulting in subsequent increased tobacco use and (iv) tobacco smoking enhances cognitive function, which overcomes deleterious effects of stress on cognitive function. 9 Breslau et al. 10 also noted the increased effect on nicotine use following other traumatic events.
Recent 11 and distal 12 experiences of anxiety and stress may initiate smoking in non-smokers, and impact smoking behaviour in smokers. 13 -24 A recent systematic review on PTSD and smoking, 25 in which 45 different studies with primary data on the issue were assessed, indicated a positive relationship between PTSD and smoking and nicotine dependence, with odds ratios ranging between 2.04 and 4.52.
According to national data, the prevalence of smoking in the 21þ year old Jewish Israeli population in 2008 was 22.0% (27.9% in men and 16.6% in women). 26 Time trends indicate a marked decrease in smoking since 1980 (where prevalence rates of 45 and of 31% in the Jewish men and women, respectively, were observed), but in recent years no further decrease is noted for Jewish men, and only a small decrease is observed in Jewish women. 26 Data regarding smokers' response to prolonged stress (intermittent rocket bombing for several years) and an acute event (Operation 'Cast Lead') on top of chronic stress are scarce.
The aim of the current survey was to assess the changes in smoking behaviour of smokers in civilian communities who were exposed to intermittent bombing of rockets for several years as well as to the military operation, and smokers who were exposed only to the military operation without having been previously exposed to bombings, in order to identify specific subgroups that may require special attention in future intervention plans.
Methods
This is a cross-sectional survey.
Target population
At the beginning of the military operation, all communities within a radius of 40 km from the Gaza Strip were declared as being under a Special Home Front Situation. The target population of the current survey consisted of smokers residing in these communities.
Study sample
A commercial software ('Datarings'), containing telephone numbers of all households in the defined area with an active, listed telephone landline, served as the sample frame. According to the Israel Central Bureau of Statistics data, 84.3% of all Israeli households in 2007 had at least one active landline. 27 Due to the negligible number of Arab communities in the defined area, only Jewish communities were sampled. Communities closer to the Gaza Strip (0 -14.9 km) were oversampled, since their residents were exposed to the intermittent bombing of rockets and to the resulting personal insecurity for a long period of time (acute on chronic stressor), while the more distant communities had been exposed to the bombing of the rockets only during the military operation (acute stressor only). The sampling fraction by distance (as radius) from the Gaza Strip is presented in Supplementary material, table S1.
The smoking survey was carried out by means of a telephone interview, and each sampled household was telephone-contacted up to four times. Inclusion criteria were being 18þ years of age and residing in the defined geographical area.
Study population
In total, 5713 households were sampled, and 5014 of them (87.8%) were telephone-contacted. In 273 households, the inclusion criteria were not met (in 267 there was no one present 18þ years old, either temporarily or permanently and 6 were situated outside the defined geographical area for the survey), leaving a total of 5440 eligible households. Due to the following reasons, 2980 households were defined as non-responsive: (i) no reply, busy or disconnected line, answering machine or fax line, a non-residential number: 2225; (ii) interview not possible due to physical, mental, language, understanding or other difficulties: 544; (iii) refusal to participate: 187 and (iv) other reasons: 24. A total of 1761 households took part in the survey, with a response rate of 32.4% (1761 out of the eligible 5440 sampled households), and 35.1% if only calls that were answered are counted (1761 out of 5014).
Since the survey was targeted at smokers only, each telephone interview started with a screening question ('Are you currently a daily or an occasional cigarette smoker?'). The screening question was answered negatively in 1336 (76%) and positively in 425 (24%) of the 1761 participating households. These 425 current smokers constitute the actual survey population.
Survey tool
Telephone interviews started on the 10th day of the military operation and were carried out by means of a constructed questionnaire, referring to socio-demographic parameters, information on usual smoking habits and circumstances and changes in smoking habits during the military operation. The interviews were carried out by trained interviewers and lasted 10 min.
Data analysis
Personal, demographic and circumstantial correlates of regular smoking behaviour are described by numbers and percentages (discrete variables) and means and standard deviations (continuous variables). The changes in smoking behaviour during the operation were assessed qualitatively, since respondents were asked to report whether their smoking habits changed during the operation and if so, whether they smoked less or more. Demographic and individual factors affecting an outcome of increased smoking were assessed in univariate and multivariate analyses. Some of these variables were grouped into dichotomous categories when entered into the logistic regression model: work during the military operation was categorized into not working due to the circumstances vs. working regularly or irregularly, and staying in a protected zone during rocket attack alarms was categorized into staying in a designated or undesignated protected zone vs. not staying in any protected zone. All analyses were carried out using the SAS statistical package, version 9.1.
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Results
Study population characteristics
In total, 425 current smokers took part in the smoking survey, the majority of them (55.3%) being women. The age of the respondents ranged from 19 to 85 years, and was, on average, slightly younger (45 years) in men compared with women (47 years). The education attained by the study respondents ranged from 0 to 24 school years and on average was similar in men and women (13 years).
Most respondents (n ¼ 362, 85.4%) reported daily smoking, only few (n ¼ 63, 14.6%) were occasional smokers. The average number of cigarettes smoked per day was higher in men (17) compared with women (13) (P ¼ 0.0004), and ranged from less than one cigarette to 100 cigarettes per day. In cigarette package terms, most respondents (55%) reported smoking between half to a full package of cigarettes per day (10 -20 cigarettes/day), and 14.1% (n ¼ 59) reported smoking more than one package/ day. The mean age for reported smoking initiation was 18.9 + 6.1 years, and significantly (P , 0.001) older in women compared with men (Table 1) .
Around half of the respondents (n ¼ 208, 49.1%) reported that they did not smoke inside their homes. Another 28.3% (n ¼ 120) reported smoking inside their homes but only in designated areas. A fifth (n ¼ 84, 19.8%) of the respondents reported smoking anywhere in the house.
Interestingly, about half of the respondents (n ¼ 209, 49.2%) reported having tried to stop smoking in the past. The average reported duration of smoking cessation in women was 97.6 + 180.4 days and in men, 83.7 + 142.6 days.
Smoking during the military operation
In total, 38.4%, (n ¼ 159) of the smokers reported changes in their smoking habits during the military operation. Of those, most (88.0%) reported an increase in smoking. The Figure 1 describes the distribution of the survey population by number of cigarettes smoked daily, before and during the military operation (Fig. 1) . Less people reported not smoking inside their houses during the military operation compared with not smoking inside their houses on regular times (45.1 and 49.1%, respectively). More people reported smoking in all parts of the house during the military operation compared with not smoking in all parts of the house on regular times (23.9 and 19.8%, respectively), but these differences were not statistically significant. The proportion of those who reported smoking in designated areas of the house only remained virtually unchanged (27.7% during the operation compared with 28.3% during regular times).
Approximately half (47.1%, n ¼ 200) of the respondents continued to work during the military operation; 9.4% (n ¼ 40) reported disruptions of their normal work schedule due to the operation and around a fifth (20.9%, n ¼ 89) had to stop working completely due to the circumstances. Another fifth (22.5%, n ¼ 96) of the respondents reported that they had no regular job (housekeepers, retired persons, unemployed, etc.).
During rocket attack alarms 192 (45.0%) respondents reported staying in a designated protected zone (a private or public bomb shelter). One hundred and fifty-nine (37.7%) reported staying in an undesignated protected zone (staircase, a lower floor in the building) and 71 (16.8%) did not stay in any protected zone during alarms.
Factors associated with increased smoking during the operation
In a univariate analysis, increased smoking rate was significantly associated with gender (female), lower education, being out of work due to the military operation and not staying in a protected zone during rocket attack alarms (Table 2 ). Age and residing in communities located at a lower distance from the Gaza strip, representing former exposure to intermittent rocket bombing as well as exposure to the military operation, did not reach statistical significance.
In order to evaluate the independent influence of each of these correlates, a multivariate logistic regression model was applied. Gender (female), education (lower) and not working due to the operation were all significantly associated with increased smoking during the operation (Table 3) .
Discussion Main findings of this study
The current study aimed to evaluate changes in smoking behaviour of civilian smokers under rocket bombing attacks with direct threat on people's lives. Its findings suggest that about a third of the daily smokers and a quarter of the occasional smokers increased their habitual smoking as a result of the exposure to the rocket bombing attacks during the 'Cast Lead' operation, and were more likely to be women, less educated and those not working due to the military operation.
What is already known on this topic
The impact of anxiety and stress experiences on smoking behaviour in smokers is well documented. 13 -24 A manuscript in press, referring to the impact of the Al-Aksa intifada on smoking behaviour of Israeli smokers showed, in fact, very similar findings, indicating that direct or indirect exposure to terrorist attacks had an impact on smoking prevalence rates and on changes in smoking habits. 29 The association between lower education, a valid proxy for lower socioeconomic status (SES), and higher smoking rates is well documented. 26, 30 Low SES is generally also associated with distress, prevalence of mental health problems and with health-impairing behaviours that are also related to stress. 31 These facts are in accordance with the observation that lower education was independently associated with reporting on increased smoking during the military operation.
Higher nicotine dependence was previously reported in women 32 and was associated with other correlates such as ethnic origin 33 and being diagnosed with schizophrenia and bipolar independent diseases 34 -36 or with attention deficit and hyperactive disorder. 37 The observation that in the current study increased smoking during the military operation was independently associated with gender (female) may indeed reflect the higher susceptibility of this subgroup to nicotine addiction.
What this study adds
This study indicates that a third of the smokers reported increased smoking under the acute stress of the military operation. It is likely that the increased smoking was adopted as a strategy for stress and anxiety reduction. However, recent studies claim that smoking does not necessarily reduce stress and may, in fact, increase the risk for later anxiety disorders. 38 Smoking is similarly associated with panic disorders: panic and cigarette smoking appear to have the capacity to act as a causal factor or facilitator in the development of each other. 39, 40 Thus, smokers who increase their smoking rates under acute stress may be at a higher risk for later mental co-morbidities.
Women were more likely than men to report increased smoking rates during the operation. It may be that women were also more likely than men to report disrupted work schedule or stop working due to the circumstances. However, gender (female) remained an independent correlate for increased smoking following adjustment for work Odds ratio for increased smoking, using a univariate logistic regression model. *P-value was computed for the proportion differences, using the chi-square test. We have hypothesized that those living closer to the Gaza Strip, who had been exposed to intermittent rockets bombing for several years (chronic stress) and now were faced with an acute stressor (the military operation), would be at a higher risk for increased smoking. However, this hypothesis was not confirmed and once adjusted to other factors the distance from the Gaza Strip did not seem to independently affect the differences in smoking habits. A selection bias cannot be ruled out, however, since those mostly affected by the intermittent bombing of rockets may have temporarily relocated once the military operation was launched, knowing what was at stack, and thus were underrepresented in this survey.
Furthermore, most of the study respondents reported usually refraining from smoking inside their houses or restricting their smoking to designated areas in the house (67.4%). However, during the military operation, more people reported smoking inside the house. Indeed, many people had to stay home under the circumstances, either because they were taking care of themselves and their families or because they stopped working, and that may have accounted for this observation. A disturbing consequence is the fact that other members of their household were more likely to be exposed to second-hand smoke during this time.
Strengths and limitations of this study
The main strength of the current survey is that it was done in 'real time', that is, during the actual military operation, thus describing the actual change in smoking habits during acute stress and avoiding a potential recall bias. Another strong point is that the survey is based on a representative sample of Jewish communities in the Gaza vicinity.
However, a certain selection bias cannot be ruled out; some of the smokers may have left their houses and relocated temporarily to safer residences during the Cast Lead operation and thus were unavailable and under-represented in the survey sample. Indeed, the survey sample of smokers in Southern Israel differed from the total population of Israeli smokers by its gender distribution: 47% males in the survey sample as compared with 60% in representative national samples. 26 The survey methodology-a telephone interview-may account for that, since women smokers were more likely than men smokers to be at home, especially under the circumstances of a military operation. However, the survey sample was quite similar to the total group of Israeli smokers with regard to age at smoking initiation (17.5 years for males and 20.2 years for females in the study sample and 18.3 and 20.1 years for males and females, respectively, in representative samples 26 ). The reported amount of cigarettes smoked per day was similar as well: 55% of the survey sample reported smoking 10 -20 cigarettes/day (in a representative national sample this figure was 57.0% for males and 53.7% for females 26 ). Furthermore, because the sampling frame was based on the existence of an active, registered landline, households mostly using cell phones or non-registered landlines were not included in the survey sample. Still, according to the Central Bureau of Statistics data for the year 2007, 84.3% of all Israeli households had at least one active land telephone line and 6.6%, had at least two. 27 In addition, the response rate (32.4%) was rather low, but it should be kept in mind that the survey was actually carried out in between rocket attack alarms, and the response rate may have been affected by that.
Conclusions
The current study identifies several points that warrant special public health attention: (i) a third of smokers increased their smoking under the acute stressful circumstances. Since smoking is associated not only with considerable physical morbidity, but also with anxiety and panic disorders, 37 -39 smokers who increase their smoking under acute stress may be exposed to future mental as well as physical morbidity; (ii) specific subgroups that are at a higher risk for increased smoking are women and people with lower education; (iii) it is of importance to determine whether the reported changes in smoking behaviour of smokers are permanent or transient, since this may impact the general health of smokers and other members of their household (who are exposed to second-hand smoke).
Smoking cessation intervention programmes should take into account the previous exposures of smokers to acute stressful situations and be tailored to meet their special needs accordingly, offering evidence-based means for stress and anxiety reduction. The issue of educating smokers and their families with regard to the potential long-term consequences of acute stress-related increased smoking, either direct or environmental, whether transient or permanent, should also be addressed.
Supplementary data
Supplementary data are available at the Journal of Public Health online.
